The genus Actinopolyspora was first described in 1975, with Actinopolyspora halophila as the type species (Gochnauer et al., 1975) . This genus belongs to the family Actinopolysporaceae within the suborder Actinopolysporineae (Zhi et al., 2009) ; the genus description was later emended by Tang et al. (2011) . Members of the genus are halophilic actinobacteria which form long chains of spores on aerial mycelium and fragment substrate mycelium. The genus is characterized by the chemotaxonomic characteristics of cell wall type IV (meso-diaminopimelic acid, arabinose and galactose; Lechevalier & Lechevalier, 1970) , phospholipid type PIII (phosphatidylcholine; Lechevalier et al., 1977) , the presence of MK-9(H 4 ) and MK-10(H 4 ) or ) and MK-9(H 2 ) as the predominant menaquinones, the presence of iso-C 16 : 0 and anteiso-C 17 : 0 as the major fatty acids and by having no mycolic acids (Gochnauer et al., 1975; Tang et al., 2011) .
At the time of writing, this halophilic genus contains 11 species with validly published names (http://www. bacterio.net/). Recently, Actinopolyspora biskrensis (Saker et al., 2015) , isolated from a Saharan soil sample, was described. However, the species 'Actinopolyspora egyptensis' (Hozzein & Goodfellow, 2011) and 'Actinopolyspora dayingensis' (Guan et al., 2013b) have not yet been validated. All members have been isolated from saline soil samples from a salt field or salt lake, except for A. halophila (Gochnauer et al., 1975) , which was isolated from contaminated Complex Medium supplemented with NaCl. In this study, strain HS05-03 T , which was isolated from solar saltern soil is described as a novel species in the genus Actinopolyspora using a polyphasic taxonomic approach.
During an investigation of actinobacterial diversity in solar saltern soils, strain HS05-03 T was isolated from a soil sample collected from Samut Sakhon province, Thailand (sampling site: 0138 299 35.300 N 1008 109 56.650 E), in July 2009. The isolation was carried out using a dilution plate method. Samples of 100 ml diluted soil suspension were spread over the surface of humic acid-vitamin agar (Hayakawa & Nonomura, 1987) , prepared with artificial sea water containing 10 % (w/v) NaCl, and supplemented with nalidixic acid (25 mg ml -1 ) and ketoconazole (100 mg ml -1 ). Plates were incubated at 30 8C for 2 weeks. The strain was then purified and maintained on glucose-yeast extract agar [GYE agar (all w/v): 1.0 % glucose, 1 % yeast extract and 1.5 % agar] containing 15 % (w/v) NaCl. A suspension mixture of spores and mycelium was stored in glycerol (20 %, v/v) at 220 8C and lyophilized for long-term preservation. Actinopolyspora erythraea KCTC 19372 T , Actinopolyspora lacussalsi KCTC 19657 T , Actinopolyspora righensis DSM 45501 T and Actinopolyspora xinjiangensis KCTC 19656 T were used for the comparison of physiological, morphological and chemotaxonomic properties, and for DNA-DNA hybridization tests.
The characteristics of cultures of strain HS05-03 T were determined after 3 weeks incubation at 37 8C on various agar media from the International Streptomyces Project (ISP; Shirling & Gottlieb, 1966) , as well as GYE and nutrient agar. All media used were supplemented with 15 % (w/v) NaCl. The colour of substrate, aerial mycelia and soluble pigments were determined by comparison with the Colour Harmony Manual (Jacobson et al., 1958) . The morphological characteristics of strain HS05-03 T were assessed by light microscopy (LABOPHOT-2; Nikon) and scanning electron microscopy (JSM 5600 LV; JEOL) of the strain grown on ISP medium 4 containing 15 % (w/v) NaCl and incubated for 18 days at 37 8C.
Physiological properties were examined using standard procedures (Shirling & Gottlieb, 1966) . The growth at different temperatures (5-50 8C, at intervals of 2 8C, using a temperature gradient incubator; Tokyo Kagaku Sangyo), and pH values (4.0-10.0, at intervals of 1.0 pH unit) were determined on ISP medium 4 (Shirling & Gottlieb, 1966) . Growth at various NaCl concentrations (0, 5, 10, 15, 20, 25 and 30 %, w/v) was determined on ISP medium 4 after 3 week's incubation at 37 8C. The ability to grow at a range of pH values was examined on medium adjusted to the appropriate pH with the buffer systems: 0.1 M citric acid/0.1 M sodium citrate (pH 4-5); 0.1 M KH 2 PO 4 / 0.1 M NaOH (pH 6-8); 0.1 M NaHCO 3 /0.1 M Na 2 CO 3 (pH 9-10). Utilization of carbohydrates as sole carbon sources at a final concentration of 1 % (w/v) was investigated on ISP medium 9 (Shirling & Gottlieb, 1966) . The degradation of (all w/v): adenine (0.5 %), aesculin (0.1 %), allantoin (0.33 %), arbutin (0.1 %), casein (skimmed milk 5.0 %), cellulose (1.0 %), guanine (0.4 %), hypoxanthine (0.4 %), starch (1.5 %), tyrosine (0.4 %) and xanthine (0.4 %), as well as urea hydrolysis were investigated using standard procedures (Gordon & Mihm, 1957; Gordon et al., 1974; Williams et al., 1983) . The Gram reaction and determination of catalase and oxidase activities were performed as described by Gerhardt et al. (1994) . Nitrate reduction and H 2 S production were studied following standard methods (Gordon et al., 1974) . All media used for physiological tests contained 15 % (w/v) NaCl (except for the NaCl concentration growth test). Enzyme activities were determined using API ZYM test kits (bioMérieux) according to the manufacturer's instructions.
Biomass for chemotaxonomic and molecular systematic studies was prepared in shake flasks of ISP medium 4 broth containing 15 % NaCl (w/v), at 37 8C for 15 days. Cultured cells were harvested by centrifugation, and the pellet was washed several times with sterile distilled water before freeze drying. The isomers of diaminopimelic acid were determined by the methods of Becker et al. (1965) and Hasegawa et al. (1983) . Whole-cell sugars were analysed by TLC as described previously by Staneck & Roberts (1974) . Cellular fatty acid methyl esters were determined by GLC according to the instructions of the Sherlock Microbial Identification System (Microbial ID; MIDI Version6.1) (Sasser, 1990) and identified with the RTSBA6 database. The analysis was performed at the Faculty of Science, King Mongkut's Institute of Technology Ladkrabang (KMITL), Thailand. Polar lipids were extracted from freeze-dried cells and examined by twodimensional TLC according to the procedure developed by Minnikin et al. (1977) . Cellular menaquinones were extracted from freeze-dried biomass using the procedure of Collins et al. (1977) and subsequently analysed by liquid chromatography-mass spectrometry (LC/MS) (JEOL; JMS-T100LP) with a PEGASIL ODS column (20650 mm) using methanol/2-propanol (7 : 3, v/v). Mycolic acid methyl esters were examined by TLC according to the method of Tomiyasu (1982) . The N-acyl types of muramic acid were determined using the method of Uchida & Aida (1984) .
The extraction of genomic DNA was carried out as described by Kieser et al. (2000) . The 16S rRNA gene was PCR amplified from genomic DNA by using 1F (59-TCA-CGGAGAGTTTGATCCTG 239) and 1530R (59-AAGGA-GATCCAGCCGCA 239) primers (Kataoka et al., 1997) under the following conditions: initial denaturation for 5 min at 94 8C; 30 cycles of denaturation for 1 min at 94 8C, annealing for 1 min at 55 8C and extension for 1 min at 72 8C and a final extension step for 10 min at 72 8C. PCR products were purified using a Gel/PCR DNA Fragment Extraction kit (Geneaid) then sent to the 1st Base Laboratory (Malaysia) for DNA sequencing analysis. The assembled sequence was compared with other sequences of type strains in the EzTaxon-e server (http://ezbiocloud.net/eztaxon; Kim et al., 2012) . Evolutionary trees were inferred using the maximum-parsimony (Fitch, 1971) , maximum-likelihood (Felsenstein, 1981) and neighbour-joining (Saitou & Nei, 1987) were assayed using the format of photobiotin and fluorometric microplates, according to the method of Ezaki et al. (1989) . The G+C content of DNA was determined by HPLC according to the method of Tamaoka & Komagata (1984) .
Strain HS05-03 T was Gram-stain-positive and formed branching substrate mycelia. The organism showed good growth on ISP medium 4. Moderate growth occurred on ISP medium 2, ISP medium 3 and GYE agar. Poor growth was observed on ISP medium 5, ISP medium 7 and nutrient agar. The aerial mycelium was white. The substrate mycelium was light yellowish-brown on ISP medium 2, ISP medium 3, ISP medium 4 and GYE agar. Soluble pigment was not produced on any of the media tested. Melanin pigment was not produced. Growth was observed between 22-41 8C, with an optimum at 37 8C, and at pH 5-8. The strain grew in the presence of 10-25 % NaCl (w/v), with an optimum at 10-20 % NaCl (w/v). Aerial mycelia of strain HS05-03 T formed chains of spores with more than 10 spores per chain. The spores (0.5-0.861.4-1.6 mm) were non-motile and oval to cylindrical with smooth surfaces (Fig. 1) . Substrate mycelia were well developed and fragmented into non-motile rods. These morphological characteristics of strain HS05-03 T were consistent with other members of the genus Actinopolyspora.
There were many differential phenotypic characteristics between strain HS05-03 T and closely related type strains of species of the genus Actinopolyspora, as shown in Table 1 . The utilization of adonitol and D(+)galactose were positive in A. erythraea, A. lacussalsi, A. righensis and A. xinjiangensis but negative in strain HS05-03 T . Arbutin and urea were degraded by strain HS05-03 T , a property which was not seen in the four most closely related members. Aesculin and starch were degraded by strain HS05-03 T , but not by A. lacussalsi and A. righensis.
Moreover, A. erythraea and A. xinjiangensis could grow at 45 8C, but strain HS05-03 T could not. Whole-cell hydrolysates of strain HS05-02 T contained meso-diaminopimelic acid, arabinose and galactose and small amounts of ribose. The menaquinones were detected as MK-9(H 4 ) (54.4 %), MK-10(H 4 ) (41.6 %) and MK-9(H 2 ) (4 %). Mycolic acids were not detected. Polar lipid analysis showed that the organism contained diphosphatidylglycerol (DPG), phosphatidylcholine (PC), phosphatidylethanolamine (PE), phosphatidylglycerol (PG), five unidentified phospholipids and three unidentified lipids ( Fig. S1 , available in the online Supplementary Material). The predominant fatty acids were iso-C 16 : 0 (32.8 %), anteiso-C 17 : 0 (18.5 %) and iso-C 15 : 0 (14.2 %). The cellular fatty acid profiles of strain HS05-03 T and the type strains of closely related species are shown in Table 2 . The acyl type of the peptidoglycan was N-acetyl. The DNA G+C content of the novel strain was 69.9 mol%. The chemotaxonomic characteristics of strain HS05-03 T were typical of members of the genus Actinopolyspora. Strain HS05-03 T differed from closely related species of the genus Actinopolyspora not only due to its physiological characteristics, but also its chemotaxonomical properties. The predominant menaquinones of strain HS05-03 T , A. lacussalsi and A. righensis were MK-9 (H4) and MK-10 (H4). However, MK-6 was predominant in A. xinjiangensis. PE was present in strain HS05-03 T and A. righensis, while PG was not present in A. righensis and A. erythraea. In addition, phosphatidylinositol was not detected in strain HS05-03 T and A. xinjiangensis (Table S1. ). The predominant fatty acids of strain HS05-03 T , as determined along with the four closely related reference type strains, were shown to be iso-C 16 : 0 and anteiso-C 17 : 0 ( Table 2) .
The almost-complete 16S rRNA gene sequence (1512 nt) of strain HS05-03 T was determined against the sequences in the EzTaxon-e server. The highest 16S rRNA gene sequence similarities were found between strain HS05-03 T and its nearest neighbours, A. xinjiangensis TRM 40136 T (98.0 %),
A. righensis H23 T (97.9 %), A. lacussalsi TRM 40139 T (97.9 %) and A. erythraea YIM 90600 T (97.8 %). The rooted phylogenetic tree (Fig. 2) based on the neighbourjoining method indicated that strain HS05-03 T formed a distinct cluster with the type strains of species of the genus Actinopolyspora. A. erythraea KCTC 19372 T were 46.8 %, 39.8 %, 38.4 % and 35 .2 %, respectively. These hybridization values were lower than the 70 % cut-off point recommended for the assignment of bacterial strains to the same genomic species (Wayne et al., 1987) , clearly supporting that strain HS05-03 T is a novel species. On the basis of the phenotypic and genotypic characteristics, strain HS05-03 T should be classified as a representative of a novel species in the genus Actinopolyspora, for which the name Actinopolyspora salinaria sp. nov. is proposed.
Description of Actinopolyspora salinaria sp. nov.
Actinopolyspora salinaria (sa.li.na'ri.a. L. fem. adj. salinaria of or belonging to a salt-works).
Aerobic, Gram-stain-positive, halophilic and filamentous. Forming white to pale yellow aerial mycelia. Substrate mycelia are well developed and fragmented. Oxidase is negative. Catalase is positive. Grows well on ISP medium 4. No soluble pigment is produced. The aerial mycelia form long chains of spores with more than 10 spores per chain. The oval to cylindrical spores (0.6-0.8|1.3-1.5 mm) with smooth surfaces are produced on ISP medium 4 after incubation at 37 uC for 18 days. Melanin pigments are not produced. Growth occurs between 22-41 uC, with an optimum at 37 uC. Grows at pH 5-8 and in the presence of 10-25 % NaCl. L(+)Arabinose, D(+)cellobiose, glucose, D(2)fructose, D(+)glucose, glycerol, beta-lactose, maltose, raffinose, D(2)rhamnose, D(2)ribose, D (2) The major cellular fatty acids are iso-C 15 : 0 , iso-C 16 : 0 and anteiso-C 17 : 0 . The type IV cell wall contains 0.3 0.7 0.3 2 2 iso-C 17 : 1 I/anteiso B 2 2 2 0.5 2 anteiso-C 17 : 1 v9c 0.2 0.5 0.3 0.6 2 anteiso-C 17 : 1 A 2 2 2 2 3.0 iso-C 17 : 0 8.4 13.0 7.7 7.7 8.2 anteiso-C 17 : 0 18.5 24.4 22.0 29.9 31.7 C 17 : 1 v8c 0.9 0.2 1.0 1.6 0.6 C 17 : 0 1.4 2 0.8 0.7 0.5 10-Methyl C 17 : 0 3.3 2.0 2 2 3.1 iso-C 18 : 0 0.6 0.3 0.9 0.4 2 ante-C 18 : 0 /C 18 : 2 v6,9c 2 0.7 1.4 2 2 C 18 : 1 v9c 0.4 0.6 4.5 1.5 1.7 C 18 : 1 v7c 2 2 1.2 2 2 C 18 : 0 0.6 0.4 4.6 0.9 0.6 10-Methyl C 18 : 0 , TSBA 0.9 0.3 0.7 2 0.7 meso-diaminopimelic acid and arabinose and galactose as the major whole-cell sugars. The phospholipid pattern is type PIII. The N-acyl type of muramic acid is acetyl. Mycolic acids are not detected.
The type strain, HS05-03 T (5BCC 51286 T 5NBRC 109078 T ), was isolated from solar saltern soil from Samut Sakhon province, Thailand. The G+C content of the genomic DNA of the type strain is 69.9 mol%.
